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AHHOTAIIUS K PABOYEN ITIPOTPAMME YYEBHOI'O KYPCA «'EOMETPHSI.
YIJIYBJIEHHBIA YPOBEHb»

Pabouast mporpamma ydueb6HOro Kypca «l'eomerpus. YTriryOJlIeHHBI YpOBEHbY (majiee —
paboyasi mporpamMmMa) paszpaboTaHa B COOTBETCTBHH CO CIEIyIOIIed o(HIMATbHOW TPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— IIpuxazom Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO6 yTBep)aeHUU
(denepaabHOrO  rocylapcTBEHHOrOo  00pa30BaTENBHOIO  CTaHJApTa OCHOBHOTO  OOIIEro
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 370 «OO6 yTBep»KaAeHUU
denepanbHON 00pa30BaTENBHON MPOTPAMMBI OCHOBHOTO 00IIIero 00pa3oBaHUsY;

— CanurapasiMu  TipaBuiiamMu u HopMmamu CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakToOpoB cpenbl 0OUTaHU», YTBEPKICHHBIMHI MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canunrtapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHHU3aIUsM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZIEKU», YTBEP>KICHHBIMU IIOCTAHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepanuu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMbl OCHOBHOTO 00111ero o0pa3oBanus Jlumes Ne 369.

Pabouas mporpamMma obecreunBaeT JOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— TlosicHUTENBHYIO 3aIKUCKY;

— Copneprxanue yueOHOTO Kypca,

— Ilnanupyemsbie pe3ynbTaThl OCBOCHUS yU€OHOTO Kypca;
— TemaTnueckoe miiaHUPOBAHUE.

Pabouas mnporpamMMa SBISETCS 4YacTbl0 OCHOBHOW 0OOpa3oBaTENbHONW MPOTPaMMBI
OCHOBHOT0 061ero oopa3zoBanus Jlumes Ne 369, npunsaroi pemenuem [lemarorndeckoro coBera
JIuues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BiaeueHne 3 OCHOBHOM 00pa3oBaTeIbHOM
MIPOrPpaMMBl OCHOBHOTO 00IIIEro 0Opa3oBaHMs

JIunest Ne 369, npunsToit pemenuem [lemaroruaeckoro
coserta Jluriest Ne 369 (nporokoi ot 29.08.2023 Ne 1),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox
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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o wmaremaTuke Kypc «['eoMeTpusi» Ha YpOBHE OCHOBHOTO OOIIEro
obpaszoBanusi moaroToBieHa B cooTBerctBe ¢ DPI'OC 000, ®OII OO0, Konnemnmuei
npenogaBaHus MareMatuku B Poccuiickont ®enepaunu  (yTBEpXKAEHAa pPacloOpsKEHHUEM
[TpaButensctBa Poccuiickoit denepanun ot 9 anpenst 2016 r Ne 637-p), penepanbHoit paboueit
IpOTpaMMOl BOCIIUTaHMS, C YIETOM pacrpeAe’EHHbIX 10 KjaccaM MpOoBEpsIeMbIX TpeOOBaHUH K
pe3ylnbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHONW MpPOrpaMMbl OCHOBHOTO  OOINIETO
o0Opa3oBaHusl.

['eomeTpus Kak OJMH U3 OCHOBHBIX Pa3J€JIOB IIKOJbHOW MAaTEMAaTUKH, UMEIOIIUNA CBOEH
[ENBI0  00ECNeUUTh M3YYE€HHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHUH W B3aWMHOE
pacIioIOKEHNe, ONUPAETCS Ha JIOTMYECKYIO, J0Ka3aTelbHYH JIMHUIO. L[eHHOCTh u3ydeHHs
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHUs 3aKI0YAETCs B TOM, YTO O0YJaroIIuiics
YUHUTCSI TPOBOAMUTH JIOKA3ATEIbHBIE PACCYKICHHUS, CTPOUTHh JIOTUYECKHE YMO3AKIIOUYEHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAMTH
paccy X AeHHs «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpAaTHBIE
yrBepxkaeHus. Ocoboe 3HaueHUE JOoKa3aTelbHas JTUHHUS UMEET JUId YIriyOJIEHHOTOo H3y4YeHHS
MaTE€MaTUKH.

[enbto n3y4eHHsi TEOMETPUH SIBJIIETCS UCIIOJIB30BAaHUE €€ KaK NHCTPYMEHTA IIPU PELIEHUN
KaK MaTEeMaTUYECKHUX, TaK M MPAKTHYECKUX 3a/1ad, BCTPEUYAIOIIMXCA B PEATBHOW IKU3HH.
OOyuaronuiics T0JKEH HAYYUThCS ONPENEISATh T€OMETPUUIECKYIO (PUTypy, OMUCHIBATH CIOBAMH
4epTEX WIN PUCYHOK, HAMTH TUIOIIAIb 3eMEIbHOTO Y4acTKa, PACCUUTHIBATh HEOOXOIUMYIO ITTUHY
ONTOBOJIOKOHHOTO Kabens wiu Tpedyemble pa3Mepbl Trapaxa Ui aBTOMOOWIS. OToMy
COOTBETCTBYET BTOPAsl, BHIYMCINUTENbHAS JIUHUSA B M3ydyeHUu reomerpuu. [lpm pemenun 3agau
NPAaKTUYECKOT0 XapakTepa 00y4JaroMMNUCs YIUTCS CTPOUTh MaTeMaTHYECKUE MOJIEIH PeabHbBIX
JKU3HEHHBIX CHUTYyallud, MPOBOJWUTH BBIYMCICHUS M OLIEHMBATh aJ€KBAaTHOCTh IOJYYEHHOTO
pe3yJibTara.

Oco06eHHOCTh Yy4eOHOTO Kypca yriayOa€HHOTO U3YYEHHS T€OMETPUU COCTOUT B TOM, UTO
o0yyJaromuecs: He MPOCTO 3HAKOMSTCS C ONpPeAeNEHHBIMH MOHATUSAMH, @ YBEPEHHO OBIIA/IEBAIOT
umu. CyliecTByroye TeMbl IMporpaMMbl 0a30BOro Kypca FeOMETpUU H3ydaroTcsl Ha Ooiee
riyOOKOM ypoBHE, a oOywaromuecss HpUOOPEeTaloT yMEHUs, MOMOTAloIMe UM YBEPEHHO
MIPUMEHATHh CBOM 3HAHUS HE TOJIBKO B MaTEMaTHKE, HO U B CMEKHBIX MPEAMETaX, IPEXKIE BCEro
¢u3uke M HHGOPMATHKE, a TAKXKE IOJH30BATHCS TMOITYYEHHBIMU 3HAHMSMHU TPU PELICHUU
MPaKTUYECKHX 3a]1a4.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaercss yriiyOJnEHHBIM ydeOHBIH Kypc
«l"'eomeTpusi», KOTOPBIA BKIKOYAECT CIEAYIONIME OCHOBHBIE pa3fensl conaepxkanus: «Hauama
reomerpun», «TpeyroapHukm», «OKpYKHOCTB»,  «YUeThlpéxyroiapHukn», «Ilomoduer,
«2neMeHThl TpuroHomerpumn», «llnomanu», a Takke «Meton KoopAauHAT», «BekTopbI»,
«[IpeobpazoBaHMs IIOCKOCTI.

Ha u3ydenne yae6Horo Kypca «I'eometpusi» orBoautcs 306 wacos: B 7 kinacce — 102 yaca
(3 gaca B Henenio), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kitacce — 102 gaca (3 yaca B
HEJIEIIO).

COAEP) KAHUE YYEBHOI'O KYPCA «I'EOMETPUSI. YIJYBJEHHBIN
YPOBEHDb»

8 KJIACC

YeTbIpEéXyroabHUKH



[TapannenorpamMM, ero NHpu3HAaKW M cBoicTBa. IIpsMoyroiabHHMK, pomO, KBajapar, HX
NMpU3HAKW U CBoOWCTBA. Tpamemus. PaBHoOenmpeHHast Tpamerus, €€ CBOWCTBA W TPHU3HAKH.
[IpsmoyronbHas Tpanenus. CpeqHss JMHUS TPANELUH.

Cpennsia nMHUSA TpeyrojJpHHUKA. MeTo yaBOEHUs MeOuaHbl TPEyroibHUKA. Teopema o
NIEPECEYEHUH MEIMAH TPEYroJbHUKA.

Teopema @Paneca, TeopeMa 0 MPOMOPUUOHAIBHBIX OTpe3kax. Teopema Bapunbona mjis
IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITonoOue

[Togobue TpeyronbHUKOB, KOdhdumueHT nogodus. [IpusHaku mogo0us TPEyroJbHUKOB.
[Tpumenenne mogo0us MPH pelICHUH FeOMETPUUECKUX U MPAKTUUYECKUX 3a]1a4.

Ilnomann

[Monstne o muomanu. CBoiicTBa muomaneii reomerpuueckux ¢uryp. I[Ipocreiinme
dbopMynbl UIsl MJIOWIAAM TPEYroJbHHKA, IMapaienorpamma, pomOa u Tpaneuuu. Ilnomanu
noo0HbIX puryp. OTHOIIEHUE MIIOUIAICH TPEYTOIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa mpu pemeHuH MPAKTHYECKUX
3a/ay.

JJIeMeHTHI TPUTOHOMETPUH

CuHyC, KOCUHYC, TAHT€HC M KOTAHT€HC OCTPOrO yrjia MpSAMOYIOJIbHOTO TPEYrOJbHUKA.
Tpuronomerpuueckue ¢ynkuuun yriaos B 30° 45° um 60°. IlpomopunoHadbHBIE OTPE3KH B
IPSMOYTOJIBHOM TPEYTOJIbHUKE.

Yrabl 1 4eThIPEXYroJIbHUKH, CBA3aHHBIE ¢ OKPY/KHOCTHIO

Brnimcanneie ¥ LEHTpAJIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOPIOW. YTIBI MEXIY
XOopAaMM M CEKyIUMMHU. BrnucaHHble UM ONMCAHHBIE OKPY)KHOCTH TpEYrOJIbHUKA U
4yeThIpEXYroibHUKHA. CBOWCTBA M IPU3HAKM BIMCAHHOIO YETBHIPEXYrOJIbHMKA. B3anmnHoe
pacriosnio)keHue IByX OKpyxHocTel. Kacanume okpyxkHocteil. OOmme kacaTeiabHbIE K JIByM
OKPY’KHOCTSIM.

9 KJIACC

Pemrenue TpeyroJibHUKOB

Cunyc, kocunyc, TanreHc yrioB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
ToxaecTBo. @opMynbl npuBeacHUs. Pelienne TpeyroiabHUKOB. TeopeMa KOCHHYCOB U Teopema
CHUHYCOB. PellleHne mpakTHMUecKHX 3a7ad C HMCIOJIb30BAaHHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI
CHUHYCOB. Penienue 3a1a4 reoMeTpUUe€CKON ONTHUKHU.

Tpuronomerpuueckre GopMyIisl A7 IUIOMIAIN TPEYTroJIbHHUKA, TapajienorpaMma, pomoa,
tpaneuuu. Popmyna ['epona. @opmyra MaoMaAn BEITYKIOTO YETHIPEXYTOIbHUKA.

ITono0ue TpeyronbHUKOB

Xopasl U MOJOOHBIE TPEYTOILHUKU B OKPY>KHOCTH. Teopema 0 MpOU3BEICHUHN OTPE3KOB
XOpA, TEOPEMBI O IPOM3BEIECHUU OTPE3KOB CEKYILMX, TEOpeMa O KBaJpare KacaTeJIbHOM.
[Ipumenenue npu pemieHuu reomeTpudeckux 3agad. Teopembl UeBsl u Menenas. [lonstue o
TOMOTETHH.

MeToa KOOPAUHAT

VYpaBHeHHE MPsIMON Ha IUIOCKOCTH. YTJIOBOH K03(duimeHT u CBOOOIHBIN UJIEH, MX
reoMeTpuueckuil cmbicia. [lapainenbHOCTh U MEPIEeHIUKYISAPHOCTh MPSIMBIX (Yepe3 yrioBOM
KO3 PHULIHEHT).

VYpaBHeHue OKpyKHOCTH. HaxokneHue mnepecedeHril OKPYKHOCTEH W MPSMBIX B
koopauHarax. dopmyna paccrossHUs OT TOYKM 10 IpsaMoi. Ilnomans mapamienorpaMma B



KOOpJMHATax, MOHATHE 00 OpUEHTHPOBaHHOW momanu. [IpuMeHeHne MeToAa KOOpAWHAT B
[IPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7a4ax.

BekTopsl

Bexrops! Ha miiockocTu. CiioKeHUE U BBIYMTAaHUE BEKTOPOB — MPABUIIA TPEYTOJIbHUKA U
napajuleJiorpaMMa. YMHOKE€HUE BekTopa Ha uucio. KoopaunHatel BekTopa. ClloKeHHE U
BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YKMCIIO B KoopAuHaTax. [[pumeHeHne BEKTOpoB B
¢du3uke, HEHTp Macc.

[Tonsitue o OGasuce (Ha TUIOCKOCTH). PasmoxkeHuss BeKTOpoB mo Oasucy. CkansapHoe
IIPOU3BEIEHNE BEKTOPOB, TEOMETPUUYECKUIN CMBICI M BBIPAKEHUE B JACKAPTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTD CKalipHOTO Mpou3BeneHus. CKajaspHOE NMPOU3BEIACHUE U MPOELUPOBAHUE.
[IpumeHeHne CKaIsIpHOTO NMPOU3BEIACHUS BEKTOPOB AJI HAXOXKJIEHUS JUIMH U YIJoB. PemieHue
F€OMETPHUUYECKHX 33/1a4 C TOMOIIBIO CKAJISIPHOTO MPOU3BEICHHUS.

JIIMHA OKPYKHOCTH M IJIOIAAb Kpyra

[IpaBunbHBIE MHOTOYTOJIBHUKHU. JlJIMHA OKpY)KHOCTU. ['pagycHas u paaraHHas Mepa yria,
BBIYMCIICHHE UIMH OYyr OKpyxHocTeW. Ilnmomans kpyra, cexkropa, cermenra. Mcropuueckue
CBeZIeHHs 00 U3MEPEHUH JJIMHBI OKPYKHOCTHU U TUIOIIAIU KpyTa.

JABHKeHHS MII0CKOCTH

HentpanpHass cummerpus. lLleHTpanbHO-cummeTpuunble (urypsl. I[loBopor. Oceas
cumMeTpust. GUrypel, CHMMETPUYHBIE OTHOCUTEIBLHO HEKOTOPOU ocu. IlapaiensHelii nepeHoc.

[Tonsitue nBwxeHHWs W ero cpoiicTBa. PaBeHcTBO duryp. IlposiBieHuss cumMMmeTpun B
IpUpOZE, JKUBONMCH, CKYJIbNType, apxurekrype. Kommosuumy aBwkeHuil (mpocteifmune
npumepsl). [IpuMeHeHnne B reoMeTpuyecKux 3aaqax.

IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«EOMETPUSL. YIIYBJIEHHBIIA YPOBEHDb»

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS MPOTPaMMBbI [0 MAaTEMATUKE XapaKTEPU3YIOTCSA B
YacTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA:

MPOSIBJIEHUEM MHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCHMCKOM MAaTEMAaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTMIKECHHSIM POCCHMCKMX MAaTEMaTUKOB M POCCUUCKOU
MaTE€MaTUYECKOW KOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUU B IPYTUX HAYKaX W MPUKIIATHBIX
chepax;

2) rpaaaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEH TpakJaHWHA W pealli3alld ero IMpas,
NPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUU, TPOIEAYp TPaKTaHCKOro oOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITHUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) Tpy10BOI0 BOCIIUTAHMS:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PEIICHUM MPAKTUYECKHX 3a7ad MaTeMaTH4YeCKOM
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSIKEHUH BCel
JKU3HU JJIs1 YCIIEITHON MPOQECCHOHATBHON JAEITETFHOCTA M PA3BUTUEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaTbHOW TPAaeKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:



CIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEMaTUYECKHX
00BEKTOB, 33/1a4, PELICHU, pacCyKIeHU, YMEHUIO BUJIETh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTEH HAYYHOIO MO3HAHUA:

OpHEHTAIMel B JeSITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX NpeICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNIOBEKa, MPHUPOAbBI W O0OIIecTBa, NOHUMaHHUEM
MaTeMaTHYECKOM HayKH KakK cQepbl YelOBEUECKOW MEesTeTbHOCTH, ITAaloB €€ pa3BUTHI H
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNUN, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MaTEMaTUYECKON
KYJIBTYpPOH KaK CpEICTBOM IIO3HAHUS MHpPA, OBJIAJEHUEM HABBIKAMHU HCCIIEI0BATENIbCKON
JeATEIbHOCTH;

6) ¢usuyeckoro BocnUTaHUs, (POPMHUPOBAHUS  KYJBTYPbl 3A0POBbS W
IMOLMOHAJIBHOIO 0JIArON0JIYyYHS:

TOTOBHOCTBIO IIPUMEHSATh MAaTEMATUUYECKHUE 3HAHUS B HHTEPECAaX CBOETO 3J0POBbs,
BEJICHUS 3JI0POBOTO 00pasa >KM3HHU (37I0pPOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TaKOT'o K€ MpaBa JIPyroro 4eloBeKa;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

OpHUEHTallMel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HaHWM IJs peleHus 3aaad B o0nactu
COXPaHHOCTH OKpYXKarolleW cpefbl, MJaHUPOBAaHUS IIOCTYIKOB M OLEHKM HMX BO3MOYKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpeibl, 0CO3HAHUEM TJI00aIbHOIO XapaKTepa SKOJOTHYECKHX
npo0JeM U myTel ux pereHus;

8) ajanTanum K U3MEHSIOUMUMCH YCIOBHSAM COMAILHON M MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCJIOBUSX HEONPEACIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4€pe3 MPaKTUYECKYIO JIEATEbHOCTh, B TOM YHUCIIE YMEHHUE YUUThCS y JAPYTHX
Jroed, mpuoOpeTaTb B COBMECTHOM JEATETLHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUHN W3
OIBITA IPYTUX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAaHUHM, (OPMYIUPOBATH WJCH, MOHSITHA,
rUnoTe3bl 00 0ObEKTaX U ABJIEHUSAX, B TOM YHUCIE paHEe HEM3BECTHBIX, OCO3HABATH JE€(DUILIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIC DPELICHUS H
neicTBus, GOpMYIMPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynapTaTte OoCBOGHHS TporpamMMmbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHusi y oOyuaromerocss Oyayr chOpMUPOBAHBEI MeTampeAMeTHbIEe pPe3yJbTaThl,
XapaKTEepPU3YIOUIUECs  OBJIAJICHUEM  YHUBEPCAJTBbHBIMHA  IMO3HABATEIBHBIMH  JEHCTBUSIMH,
YHUBEPCAIbHBIMM KOMMYHHMKATUBHBIMU JIEHCTBUSIMU M YHUBEPCAIbHBIMH PETYJISTUBHBIMU
NEUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3soBble Jlornyeckue 1eMcTBUSA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
NOHATUH, OTHOWICHMHA MEXAY TMOHATUAMH, (OPMYTUPOBATH ONpEACTCHUS  MOHATHH,
YCTaHABIIMBaTh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAIMKU, OCHOBaHMS NSl 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMAThH, (OPMYIMPOBATH U NPEOOpPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpULATCIIbHBIC, CIMHUYHBIC, YHACTHBIC 1 O6H_II/IG, YCJIOBHBIC;



BBISBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUs B (akTax,
MaHHBIX, HAOMIONEHUSX M  YTBEPXKICHHUSX, MpeuiaraTb KPUTEpUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JieNiaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH 110 aHAJIOTHH;

pa3bupatrh JoKa3aTeNbCTBA MAaTEMATUUECKUX YTBEPKIEHUH (IIpsMbIE U OT MPOTHUBHOIO),
MPOBOAWTH  CAMOCTOSATENIBHO JIOKA3aTeNbCTBA MaTeMaTHUeCKUX (HaKTOB, BBICTpanUBaTh
apryMeHTaluI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, MPUMEHSATH METOJl MaTeMaTH4YeCKON
WHAYKIHHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CIoco0 pemieHus y4eOHOM 3amaum (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HambOoNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICTICHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/bCKie AeHCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK MUCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAaHUSL, OPMYINPOBATH
BOTIPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITETFHO YCTaHABITUBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOAMTH MO CAMOCTOSTEIHLHO COCTABIIEHHOMY IUIAHY 3KCIEPUMEHT, HCCIEI0BaHUE TI0
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY
co00ii;

CaMOCTOSITENTLHO (OPMYIINPOBATH 0OOOIIEHUS U BBIBOABI MO pe3yjIbTaTaM MPOBEAEHHOTO
HAOMIO/ICHUSI, HWCCIICIOBaHUS, OKCIEPUMEHTa, OIICHUBATh JOCTOBEPHOCTh IOJIYUYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;

MIPOTHO3UPOBATH BOZMOXKHOE PA3BUTHUE MPOIIECCA, a TAK)KE BBIIBUTATH MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Padorta ¢ undopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIINHU, TaHHBIX, HEOOXOJUMBIX IS
pelIeHus 3a/1a4H;

BbIOMpaTh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETHPOBATH HHOOPMALINIO
Pa3ITUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

BbIOMpaTh QopMy MpeacTaBieHus WHGOPMAMU U WLTIOCTPUPOBATh pellaeMble 3a/1auu
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIMSIMH;

OLICHMBAaTh HAAEKHOCTh HHGMOpPMALMM 1O  KPUTEPHUSIM, MPEIJIOKEHHBIM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEILHO.

KomMMyHHUKaTHBHbIe YHHBepcaJlbHble Y4eOHbIe JelcTBHUA:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKAEHHUS B COOTBETCTBHUH C YCIOBHSAMH W IEISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M IHCHhMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PEIICHUs 33/1a41, KOMMEHTHPOBATh ITOJYyYCHHBIN PE3yIbTaT;

B X0Jie 00CYX/IEHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/J1aeMOW TE€MBI, MPOOJIEMBI,
pemiaeMoii 3a/1aud, BHICKA3bIBaTh HJICH, HAILICJICHHBIC HAa IMOWCK PEIICHHUS, COMOCTABIATH CBOU
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHApY)KUBATh pa3iMyhe M CXOJCTBO
HO3UIHI, B KOPPEKTHOU popme pOopMyIHPOBATh PA3HOTIACHS, CBOM BO3PAKCHUS;

NPEJCTABIATh PE3YyIbTaThl PELICHUs 33/Ja4M, SKCIIEPHUMEHTA, MCCIEJIO0BAHM, MPOCKTa,
CaMOCTOSATENIFHO BEIONPATh (hopMaT BBICTYIIJIICHHUS ¢ YIETOM 3aja4 MPE3EHTAUU U 0COOCHHOCTEH
ayJIUTOpUH;

MOHUMATh U MCIIOI30BaTh MPEUMYIECTBA KOMAHHON U WHAWBUAYAIBHOW PabOTHI IpH
pemeHNH y4eOHBIX MaTeMaTHUeCKUX 3a/1ad, NPUHUMATh LEdb COBMECTHOHM JeATeNbHOCTH,
IUTAHUPOBATh OPTaHU3aIMIO0 COBMECTHOM pabOThI, pacrpenensTh BUIb paboT, T0roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yIbTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOICH;



Y4acTBOBaTh B TPYNMIOBBIX (opmax paboTsl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBD» ¥ HHBIE); BBITIOIHATH CBOIO YaCTh paOOTHI M KOOPAMHUPOBATH CBOU ACHCTBHUS C APYTUMH
YJIeHaMM KOMAaHJbI, OIICHMBAaTh KayeCTBO pe3yJibTaTa M KayeCTBO CBOETO BKJAJa B OOLIMiA
pe3ynbTaT mo KpUTEpHsIM, COPMYITHUPOBAHHBIM yJaCTHUKAMHU B3aHMMOJICHCTBUSL.

PeryasiTuBHbI€ YHUBeEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranu3anus:

BBISBJIATH MPOOJEMBbl Ui pElIeHUusT B KU3HEHHBIX M Y4YeOHBIX CHUTYalusX,
OPUEHTHPOBATHCS B PA3IMUHBIX MMOJX0JaX MPUHATUS pelieHu (MHANBUIYabHOE, TPYIIOBOE);

CaMOCTOSITENILHO COCTaBIIATh IJIaH, aITOPUTM PELIeHHs 3aJa4i (UJIU €0 YacThb), BHIOMpPATh
crnoco0 pemeHUst € Y4€TOM MMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHOPMAIIHIH.

CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJJIEKT:

BJIaJIETh CHOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpOIlecca W pe3ysibTaTra peIIeHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH,

MpeIBUNIETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh INpPH PELIEHUU 3a/1ayl, BHOCHUTD
KOPPEKTUBBl B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOATEIHCTB, HANJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa ACSATEIbHOCTH MOCTABICHHOW LIETU U YCIIOBHUSIM,
OOBSACHATH MPUYUHBI JOCTHKCHUSI MIIM HETOCTHKEHUS L[EIH, HAXOIUTh OINUOKY, 1aBaTh OLIEHKY
npuoOpeTEHHOMY OTIBITY;

BbIpaKaTh HMOLMU MPU HU3YYEHUH MAaTEMaTH4YEeCKHMX OOBEKTOB M (haKTOB, [aBaTh
AMOLIMOHAIBHYIO OLIEHKY PEIIEHUS 3aJauH.

INPEAMETHBIE PE3YJIbTATHI

K xoHmy oOyuenuss B 8 kjiacce oOyYarOIIMICS MOJNYYUT CIEAYIOUIHE MpPEIMETHBIC
pe3yNIbTaThI:

Pacno3naBaTh OCHOBHEIE BHU/bI ‘ICTBIpéXYTOJIBHI/IKOB, HUX 3JICMCHTHBI, ITIOJIB30BAaTHCA HX
CBOWMCTBAaMHM TMpPH PEIICHUH TEOMETPUUYECKUX 3ajady. Pa3nuyath NOpU3HAKM M CBOMCTBa
napajienorpaMMa, pom6a M MpsIMOYrOJbHHMKA, J0KA3bIBaThb MX M YBEPEHHO IMPHUMEHAThH IPH
pELIeHUH TeOMEeTPUYECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBa TOUKM INEPECEUCHUs MEIMAH TPEYroJbHUKA (LIEHTpa Macc) B
pelIeHNH 3a1ay.

Bilagets noHATHEM CpPEeNHEN JIMHUU TPEYTOJIBHUKA U TPAIECLUU, IPUMEHATh UX CBOMCTBA
IpU pelieHuH TreoMeTrpudeckux 3aaad. lMcmompzoBath Teopemy Daneca u Teopemy o
MMPOMNMOPHUOHAJIBHBIX OTPE3KaX, IPUMCHATD UX IJIA PCHICHUS NPAKTUYCCKUX 3a1a4.

Pacnio3naBath 1eHTpaibHO-CUMMETPUYHBIE (UTYPBI U HCIOIb30BaTh UX CBOWCTBA IpPH
pelenuu 3aaad.

Brnagets  moHsATHAMH  1mOA00MST  TPEYTOJBHUKOB, koddurmmenta  momoous,
COOTBETCTBCHHBIX DJIEMECHTOB HO,Z[O6HI>IX TPCYTrOJIbHUKOB. HNwmets npeaACTaBJICHUC 0
npeoOpa3oBaHuKM TON00MS U O MOMO0OHBIX (urypax. Ilomp3oBaTbcss TpU3HAKAMU TOA00US
TPCYIrOJIbHUKOB MpPU PCHICHUHU I'COMCTPUUCCKUX 3ajady. I[OK@BBIB&TB U ONPUMCHATH OTHOIICHHA
MPOMOPLUOHATIEHOCTH B IPSIMOYTOJIBHBIX TpeYrojdbHuKax. [I[pumMeHsTh mogooue B MpakTHYECKUX
3a/1a4yax.

BeiBonuTh M UCHONB30BaTh IMpocTeiiine ¢GopMyiabl A IJIOMAAH TPEyroJibHUKa,
napajienorpaMma, pom0Oa W Tpameuud. BpMHUCIATH (pa3nuyHBIMH CIIOCOOAMH) IUIOLIA/Ib
TpeyrojibHHUKa ¥ IUIOIIAAUM MHOTOYTOJNBHBIX (uryp (monn3ysich, TIA€ HeE0O0X0IHUMO,
KaJIbKYJISATOPOM). 3HaTh OTHOIICHUE IUIOIIAAEH MOJOOHBIX (UTYp W MPUMEHATh NPU PEIICHUH
3agad. [IpuMeHsITh nony4eHHbIe YMEHUS B IPAKTHUECKUX 3a7auax.



[Tons3oBatbess Teopemoil [ludaropa ans permieHuss T€OMETPUYECKHX M MPAKTUYECKHX
3aga4. CTpOUTH MaTEeMaTHYECKYyl0 MOJENb B NPAKTUYECKUX 3a1adax, CAMOCTOATEIBHO IENaTh
4YepTEK U HAXOAUTHh COOTBETCTBYIOLIUE JJINHBI.

Bnagers moHATHEM BIUCAHHOIO M LEHTPAIBHOIO yIja, yria MEXIy KacaTelIbHOM H
XOP/I0H, OIMCAaHHOMU U BIIMCAHHOU OKPYKHOCTH TPEYIOJIbHUKA U YETHIPEX YT OJIbHUKA, IPUMEHATH
UX CBOMCTBA IPU PEIICHUH 3a4a4.

IIpuMeHATH NOJIy4eHHBIE 3HaHUS HA MIPAKTUKE — CTPOUTH MAaTEMATUYECKUE MOJEIH UL
3ajjay peaJbHON KHU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPHH (II0B3YACH, II€ HEOOXO0AUMO, KaTbKYISATOPOM).

K xonmy oOyueHuss B 9 kJiacce OOyYarOIIMICS MOJNYYUT CIEAYIOUIHE MpPEIMETHBIC
pEe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJUTh C UX MOMOIIBIO
pa3inuuHble  BJIEMEHThl  MPSMOYTOJBHOIO  TPEYTrOJIbHUKA  («pELIeHHE MPsIMOYroJbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KaNbKYIATOPA) IUIMHBI M YTJIBl Ui HETaOIMYHBIX
3HAYCHUH.

[Tonp3oBatbes hopMynaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOKICHHSI COOTHOILIECHNUN MEXy TPUTOHOMETPUYECKMMH BEIIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IIPUMEHATh UX IJI1 HAXOXKIACHUS
pa3MUHBIX  JJIEMEHTOB TPEYrojbHHKA («pEIIEHUE TPEYrONbHUKOBY), TMpPH  PpEIICHUU
reOMETPUUECKUX 3aad. [ [puMeHsATh mojlydeHHbIE 3HaHUS [TPU PELICHUH IPAKTUYECKUX 3aad.

[IpyMeHATh TPUTOHOMETPHIO B 33/1a4aX HA HAXOXICHUE IUIOIIAAU, BBIBOIUTH U BIAICTh
TPUTOHOMETPUUYECKUMH (popMynaMH JIJs TUIOIIAAM TPEYrojbHUKA, MapajuiejorpamMmma, poMoa,
Tpamnenuy, BBIBOJUTh M MPUMEHTH (popmyny I'epoHa u Gopmyny Ans IUIOMIAAM BBITYKIIOTO
YEeTBIPEXYTOJILHUKA.

HmeTp nipeacTaBieHue O TOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYaLUsX.

Hcnons3oBats Teopemsl UeBsl 1 MeHenast Ipu pelleHnu 3a1a4.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YIiax, YrilaX MeXJy XOpAaMu (CeKyIUMH) U yriie
MEXly KacaTeJIbHON M XOPJ0H NP pPEeLIEHUH T€OMETPUUECKUX 3a/1a4. JJoka3bIBaTh U IPUMEHSATH
TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOPHA, O NPOU3BEICHUU OTPE3KOB CEKYHIMX, O KBaJapare
KACaTeJIbHOM.

Brnaners moHsATHEM KOOpAMHAT HAa IUIOCKOCTH, pabOTaTh C ypaBHEHUEM MpsIMON Ha
IUIOCKOCTH. BrasieT MOHATHAMM YIIIOBOTO KOA(PQHUIMEHTa U CBOOOTHOIO YJIeHA, TOHUMATh UX
TFE€OMETPUYECKUN CMBICT U CBSA3b YIVIOBOIO KO3 (UIMEHTa C BO3pacTaHHEM M YyObIBAHHEM
JUHEWHOW (QYHKUMU. YMeTh pelmaTbh METOJAOM KOOPJAMHAT 3aJaud, CBSA3aHHBIE C
NapaJUIEIbHOCTBIO U NEPIECHANKYIISIPHOCTBIO IPAMBIX, NIEPECEUECHUEM INPSMBIX, HAXO0XICHUEM
TOYEK IIEPECCUCHHUS.

BeIBOINTE M BIIAZETh YypPaBHEHHEM OKPYKHOCTH. MCHonap30BaTh METOZ KOOpAUHAT IS
HaXO0XKJCHUS NIepeceueHl OKpY>KHOCTEH U MpsAMBIX. BianeTs popmynaMu pacCTOSHUS OT TOUKH
710 TIPSIMOH, IUIOIIAJM NapajljieorpaMma B KOOpJUHATAX, UMETh MTOHATHE 00 OPUEHTHPOBAHHOM
wiomanu. [lonb3oBaTbcs METOAOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHATH €ro MpU PEIICHUU
TCOMETPUYECKUX M NPAKTHYECKHX 3anad. IIpuMeHATs METON KOOpPAMHAT B IPAKTHKO-
OpPUEHTUPOBAHHBIX TEOMETPUYECKUX 3a/1ayax.

Bnagers monsATHEM BEKTOpa. YMETh CKJIAJbIBATH M BBIYMTATH BEKTOPBI, YMHO)KATh HA
YHCIIO, BJIAJETh IPaBWJIAMU TPEYrOJbHUKA W MapajulegorpamMma. BiageT NpakTHYECKUMHU
MHTEPIIPETALUAMHA BEKTOPOB. YBEPEHHO IIOJIB30BATHCA KOOPAMHATAMU BEKTOpa. Bnaners
CJI0)KEHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA Ha YMCIIO B KOOpJMHATAX.

Nwmetp mpencraBnenue o Oasmce (Ha TUIOCKOCTH). PackimanbiBaTh BEKTOpPHI MO Oa3uCy.
PackiiagpiBaTh BEKTOPBI CHII C TOMOLIBIO TPOELUPOBAHNS M TPUTOHOMETPUYECKUX COOTHOLIEHUIA.
[TpuMeHATH MOJTyYeHHbIE 3HaHUS B IPOCTEHINNX (PU3HUECKHX 3aadax.



Bitagers NOHATHEM CKAJISIPHOIO IIPOU3BEAEHUS BEKTOPOB, IOHUMATh €TI0 N'€OMETPUYECKUI
CMBICII M YBEPEHHO TOJb30BAThCS €r0 BBIPAKEHHEM B JIEKAPTOBBIX KOOpIHMHATaX. 3HAThH
I[I/ICTpI/IGyTI/IBHOCTB CKaJIApHOTO MNPOU3BCACHUA H €r0o CBA3b C MPOCHHUPOBAHUCM. HpI/IMeHHTI:
CKaJISIPHOE TIPOM3BEACHUE BEKTOPOB JUIsI HAXOXKIICHHs [UTMH W YIIIOB. Pemarh reoMeTpuveckue
3ala4yil C TOMOIIBI0 CKASIPHOTO MPOU3BeACHUS. VICTONb30BaTh CKAIspHOE MPOU3BEACHHE
BEKTOPOB B alreOpandyeckux U GU3NIECKUX 3aavax.

BJIa,Z[eTB MOHATUAMU NPAaBUIIBHOTO MHOTOYTOJIBHUKA, JAJIMHBI OKPYXKHOCTHU, NJIMHBI AYT'A
OKPY)KHOCTH W PaJUaHHON MepbI yrja, BBIYUCIATH IUIOMIAb Kpyra M ero dacteil. [loHumars
cMbIca yucia 7. [I[puMeHsATh MOoJdy4YeHHbIE YMEHUS NpPU PELICHUH NPAaKTUYECKUX 3a]ad. 3HaTh
UCTOPUYECKHE CBEICHUS 00 M3MEPEHHUHU JUTUHBI OKPYKHOCTH U TUTOIAIN KPYyTa.

Hwmets mpezacTaBieHue o0 MpeoOpa3oBaHUM IUIOCKOCTH, O JBMKeHUsX. Haxoauts ocw,
HEHTPHl CHUMMETPUU (UTryp, IIEHTPHl IOBOPOTA, HAXOAWUTh KOMIIO3HMIIMU TPOCTEHIINX
npeoOpa3zoBanuil. [I[puMeHATH IBUKEHUS TUNIOCKOCTH MPH PEILICHUH T€OMETPHUYECKUX 3ajad.

[TpuMeHsTh TIOTYYCHHBIC 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMaTHUECKUE MOJIEIHU IS
3aa4 peaHBHOﬁ JKU3HU U IPOBOJAUTH COOTBCTCTBYIOIIUC BBIYUCIICHUS C IPUMCHCHUCM HO,Z[O6I/I$I
Y TPUTOHOMETPHUECKUX (PYHKITUH (TIOJB3YACH, T€ HEOOXOIUMO, KaTbKYISITOPOM).
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PesepBHOE Bpems

O06111E€ KOIIMYECTBO YacoOB
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9 KVIACC

Ne n/m

HaumenoBaHue pa3/ieJioB U T€EM IPOorpaMmabl

KoauyecTBo 4acoB

Bcero

KonTpoabHbie padoThl

DuekTpoHHbIe (UPPOBLIE)
o0pa3oBaTejbHbIE Pecypchl

Pemtenue TpeyrossHUKOB

18

bubaunoreka [JOK
https://m.edsoo.ru/7f4131ce
POIII https://resh.edu.ru MDO
https://demo.mob-
edu.ru/ui/index.html#/login

HpaBI/IJ'ILHI)IG MHOTOYT'OJIbHUKH

10

bubaunoreka [JOK
https://m.edsoo.ru/7f4131ce
POIII https://resh.edu.ru MDO
https://demo.mob-
edu.ru/ui/index.html#/login

I[eKapTOBLI KOOpAMHATHI Ha IMJIOCKOCTU

17

bubaunoreka [JOK
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POIII https://resh.edu.ru MDO
https://demo.mob-
edu.ru/ui/index.html#/login

Bexropsr

19

bubaunoreka [JOK
https://m.edsoo.ru/7f4131ce
POIII https://resh.edu.ru MDO
https://demo.mob-
edu.ru/ui/index.html#/login

[TpeoOpa3zoBanus Guryp

13

bubaunoreka [JOK
https://m.edsoo.ru/7f4131ce
POIII https://resh.edu.ru MDO
https://demo.mob-
edu.ru/ui/index.html#/login

Hauanbubie CBCACHUS U3 CTCPECOMECTPUU
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edu.ru/ui/index.html#/login
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Bbubnuorexa [JOK
https://m.edsoo.ru/7f4131ce

[ToBTOpEHNE NMPOICHHOTO MaTepraa 18 POUI https://resh.edu.ru M30
https://demo.mob-
edu.ru/ui/index.html#/login

WTOroBelii KOHTPOIb

PesepBHoe Bpemst 2

OO011E€E KOTUYECTBO YaCOB
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